Abstract. Herpes simplex encephalitis (HSE) is a serious viral infection with a high rate of mortality. The most commonly seen complications are behavioral changes, seizures and memory deficits. We report the case of a 37-year-old man with HSE in the right temporal lobe and a severe midline shift who was treated with acyclovir. The patient underwent anterior temporal lobe resection. Although HSE can cause permanent cognitive deficits, in this case, early surgical intervention minimized any deficit, as determined by detailed neuropsychological examination. Surgical decompression is indicated as early as possible in severe cases. This case report emphasizes the effect of surgical decompression for HSE on cognitive function, which has rarely been mentioned before.
Introduction
Herpes simplex encephalitis (HSE) is the most common form of acute viral encephalitis [6] .Antiviral therapy (acyclovir) should be started whenever HSV is suspected, because of the high incidence of mortality [6, 20] . Cognitive deficits, especially memory loss and frontal dysfunction with behavioral problems, are commonly seen in affected patients, even with early antiviral therapy. Moreover, brain edema resulting in tentorial herniation can develop and threaten the patient's life, despite adequate antiviral treatment [6] .
Case report
A 37-year-old man, presented to the hospital, suffering from severe headache of one-week duration that did not respond to analgesics. At the time of admission, he was conscious, but in a sleepy state, mildly cooperative with limited attention, had difficulty in communicating, and was speaking only a few words, in a mildly dysarthric way. (Glasgow Coma Scale: 11/15, GCS: verbal response = 3, eye response = 3, motor response = 5). His Mini-Mental State Examination [7] score was 12/30. In the orientation part, he did not know the day, date or place. He could not remember words after a short period of time. He could not do the calculations, nor write a sensible sentence. He could not copy the figure.
His body temperature was 37.3 • C. Neck stiffness was present. His pupils were equal in size and reactive to light. He had moderate right-sided weakness and plantar reflexes were bilaterally unresponsive. He was unable to get up and walk. Cranial MRI performed on the first day of admission revealed a hyperintense lesion in the right temporal lobe, with brain edema on T2-weighted images. Acyclovir treatment was started at a dose of 30 mg/kg/24 h, because HSE was suspected and dexamethasone treatment was begun with 6 × 8 mg IV, following the MRI findings. Blood hematological values were as follows: leucocyte count was 18900/L (normal = 4000-10000), hemoglobin 15.9 g/dL (normal = 12-17) and hematocrit 47.1% (normal = 36-50%). Liver, kidney, and electrolyte values were within normal limits. Lumbar puncture was performed and CSF material was obtained. Opening pressure was 230 mm H2O. The CSF protein content was 250 mg/dL. The CSF glucose level was normal. CSF examination also showed increased cell counts, with lymphopleocytosis. A PCR test for HSV was positive. An EEG showed slowing activity on the right side.
On the third day of admission, his neurological condition deteriorated progressively and he finally lost consciousness. GCS scores were 5/15 (GCS: verbal = 1, eye = 1, motor = 3) Pupils were anisocoric. Massive brain edema, increased midline shift, trans-tentorial herniation, and compression of the brain stem were seen on CT scan (Fig. 1) . After a neurosurgical consultation, surgical management for brain stem decompression was decided. A decompressive craniotomy and anterior temporal lobe resection were performed; solid tissue was sent for pathological examination. Histopathologically, intracytoplasmic eosinophilic inclusions distorting the nucleus in neurons were seen, consistent with the diagnosis of HSV infection.
On the first day after the operation, GCS scores were 8/15 (GCS: verbal = 2, eye = 2, motor = 4). The patient's clinical and radiological status improved and GCS increased to 10/15 (GCS: verbal = 3, eye = 2, motor = 5) on the sixth post-operative day, and he was followed for one month as an in-patient. During this time, he could speak, eat by himself, and began to walk again with support. GCS was 15/15 (verbal = 5, eye = 4, motor = 6). He had still mild hemiparesis on the left side, but his cranial nerves were intact.
After the patient was discharge from the hospital, limited neuropsychological tests were performed one month later because he was not cooperative. He presented with apathy and psychomotor slowness, but appropriate social behavior. The cognitive profile showed moderate memory deficits, especially in anterograde tests, mild deficits in visuospatial function, and mild deficits in planning and abstraction in tests for executive function. Praxis and speech function were preserved. At one-year follow-up, the patient's neurological exam was normal and an encephalomalacic region was seen in his cranial MRI (Fig. 2) . He was working at his own company and a detailed neuropsychological exam was performed ( Table 1 ). All of these tests had been studied with respect to their psychometric properties in the Turkish culture [10] . Serial tests in Turkish version for evaluating executive functions were performed (the cut off values of some of these tests in Turkish population is reported in Table 1 ). He could repeat seven digits in a forward sequence and five digits backwards in the Digit Span Test [18] ; this performance [18] , reasoning and abstraction were mildly impaired. Both verbal and visual memory were tested [5, 10, 12, 18] . While recall was slightly impaired, recognition performance was preserved. Complex perceptual and spatial processing were within normal ranges [1, 2] . Constructional ability (Rey Complex Figure Copy ) [13, 14] was within the normal range. Although he could not remember his previous admission to the hospital, nor his stay in the intensive care unit, long-term memory, language, general semantic knowledge and autobiographical memory were unimpaired, and he had good insight. His behavior was appropriate and he was fully adapted to social life.
Discussion
Despite adequate medical treatment, some HSE patients show tentorial herniation of one or both temporal lobes during the course of illness. Both a decompressive craniotomy, with anterior temporal lobe resection, and a decompressive hemicraniectomy can be effective in controlling intractable, elevated intracranial pressure in HSE. In the literature, there have been few cases reports of the surgical management of HSE with herniation, dealing with the outcomes in term of long-term quality of life and function.
Taferner et al. [17] reported the long-term sequelae (1.5-8 years after craniectomy) of four cases with HSE and confirmed its appropriateness, as it led to full cognitive recovery, resocialization, and reintegration into professional life Ebel et al. [6] suggested that not only a decompressive craniotomy but also a partial resection of the temporal lobe may be of benefit for patients with tentorial herniation, because both decompression and reduction of infectious material with cystic tissue necrosis can be achieved; therefore, we preferred to perform a decompressive craniotomy with an anterior temporal lobe resection.
It is known that HSE survivors are commonly affected by severe cognitive deficits, attention problems, with frontal impairment, loss of memory, and behavioral changes. Kapur et al. reported [9] that long-term neuropsychological impairments were characterized by dense amnesia in 60% of cases and noticeable anterograde memory impairment the others. Furthermore, visual object recognition deficits and severe frontal impairment symptoms, such as confabulatory and dysexecutive syndrome, as well as violent and sexually disinhibited behavior were reported [3, 4] .
We conclude that decompressive surgery for HSE with herniation signs can positively affect patient survival, with good outcomes in terms of cognitive function. Patients can benefit from anterior temporal lobe resection, not only in terms of neurological outcome, but also in cognitive profile. After the post-operative follow up period, the patients can survive without severe neurological or mental deficits. Moreover, the initial neurologic deficit seems to have no effect on the long-term clinical outcome.
